New Zealand-an isolated mid-latitude nation in the Southern Ocean-has provided unique viewpoints and information on the global C cycle for approximately 50 years. This special issue arises from a 2008 Royal Society of New Zealand workshop entitled, ''Carbon: from Regional Budget to Global Cycle.'' Submissions published here highlight New Zealand's distinct contributions to global understanding.
Before briefly examining each contribution, many readers will appreciate a brief introduction to New Zealand's C cycle. Figure 1 displays the size and scope of New Zealand's C cycle, in comparison to the global C cycle. In this figure, the oceanic component has been estimated for the area of New Zealand's exclusive economic zone (EEZ), the 5th largest in the world. From this depiction, it becomes apparent that New Zealand's biospheric and ocean fluxes are comparatively large. The southern ocean surrounding New Zealand is globally significant because it is believed to be disproportionately important in the removal of anthropogenic CO 2 from the atmosphere. On land, New Zealand has highly productive ecosystems that have capitalised on the potential for forest sinks under the Kyoto protocol (see Fig. 1 ) and provide a global reference point for soil C dynamics under stable pastoral land use. New Zealand's unique and isolated situation, combined with its small population of four million people, makes the high-quality long-term records presented here particularly valuable.
Among the most iconic records of the Earth's carbon cycle are time-series data of the concentration or isotopic composition of atmospheric CO 2 . In this special issue, we highlight a major update of the atmospheric D 14 C-CO 2 record for Wellington, New Zealand by Currie et al. (2010a) . The data represents the world's longest continuous record of its type, beginning in late 1954. At that time-before accurate atmospheric CO 2 concentration measurements began-the D 14 C-CO 2 values showed a clear depression below 0% due to the influence of fossil fuel burning. The record clearly demonstrates the release of 14 C from atmospheric testing of thermo-nuclear weapons before the 1963 nuclear test-ban treaty. Subsequently, the ongoing decline in D 14 C-CO 2 in this record-compared to similar records from the northern hemisphere-can play an important role in distinguishing the well-known release of 14 C-free fossil fuel CO 2 emissions from the larger but more uncertain C exchanges with long-lived biospheric and oceanic reservoirs (Randerson et al. 2002) . It provides a critical baseline for other C cycle studies, such as those using D 14 C-CO 2 to infer rates of C turnover and transport in soil and other reservoirs (Baisden and Parfitt 2007; Baisden et al. 2010 ).
Time-series records, such as the long-running Wellington D 14 C-CO 2 record, highlight the need for additional records to assist in tracking regional sources and sinks. One relatively new, and potentially valuable record is an 8 year bimonthly pCO 2 record in a transect of the surface ocean extending from the east coast of the south island of New Zealand, eastsoutheasterly across a southern extension of the subtropical front and into subantarctic surface water (SASW). Currie et al. (2010b) record of pCO 2 and supporting variables yields a strong net sink of atmospheric CO 2 into SASW during most of the record, but not as strong a net sink as predicted by Takahashi et al. (2009) . As the record continues, it will be intriguing to look for the expected increase in pCO 2 and the correlation of net uptake with various phenomena, including climate oscillation indices.
Soil C is an even larger reservoir of C than the surface ocean and atmosphere, and is the subject of two studies in this issue. investigate the difficult issue of understanding trends in soil C stocks in pastoral soils in complex terrain. No relationship between P fertilisation levels was found, but soil C stocks demonstrated what appears to be significant variability over time. This variability is important to understand in properly monitoring soil C stocks, yet is not presently a common feature of most monitoring approaches. Thus, it is important to conclude that climate and other factors may meaningfully influence soil C stocks in grazing land irrespective of land management practices.
In a second study on historical soil C stocks, Schipper and Sparling (2010) mine a significant published 1964 dataset on soil C accumulation following land-use change from work that originally focussed on nutrient accumulation during conversions from woody vegetation to grazed grasslands over many decades. The authors find that initial mean rates of C accumulation of 1 Mg C ha -1 y -1 taper off to an apparent steady-state over time. The revisited dataset also highlights another key benefit of long-term studies-understanding the relationship between C and nutrients. In this case, understanding the rate at which C:N declines to a stable value of approximately ten (reported on a mass basis) appears to define a point at which N accumulation in soil effectively ''saturates'', increasing risk of N losses from the agricultural system that degrade the environment (Schipper et al. 2004; Galloway et al. 2003) .
A final contribution to this special issue (Enting 2010) reminds us that reinterpretation of long-term C cycle records, and uniqueness of a nation's agriculture, forestry and emissions (including the mix of greenhouse gases) can meaningfully influence the interpretation of the metrics used to evaluate the climate dilemma at a political level. Enting presents his analysis in terms of the importance of ''C consistency'' in the interface between climate science and policy. He usefully demonstrates that different approaches can yield inconsistent information likely to raise serious concerns about our ability to reach an agreement to replace and extend the 1997 Kyoto protocol. Given the failure to reach a global treaty at Copenhagen (COP15) in 2009, and the selective steps taken at Cancun (COP16) in 2010, Enting's topic appears to have an underestimated relevance to the difficult task of getting developed and developing nations to agree on a consistent approach to stabilise the Earth's climate system. New Zealand-a developed nation unusually dependent on the productivity of its land and ocean ecosystems-may play an important role in helping to establish consistency acceptable to both the developed and developing world. Enting's approach emphasises that historical scenarios of the activity of land and ocean sources and sinks, ultimately derived from long-term data (such as that presented in this special issue), play an important role in establishing the needed consistency, and therefore may be particularly valuable in New Zealand.
